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it^Sr *1 s.^M°l- < |H^m- ufi: 4fj| -S-^-Cnano-composite powder)^ 
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^aa^^l-t^m M-ii ^ ^ ^ ^{Zirconia-Aluraina 

nano-composite powder and preparation method thereof} 

(network) ^if- E*RV 7fl^=£olcf. 
s. 2fe ^ 7fl«a <*)Jf(l-^ ^7} ^)ofl ^^.sq^-^^l 

uf u)-^ TEM *M ^ sflli 0 ^. S. 2a ^ £ 2b^ 

7> 7fl<as]^ #*ih a i ^=su|o>sr q-Bi-xflfe tem a> 

^ ^^S-Oll^.. £ 2c ^ £ 2d^ #^^7> 7fl^^ #3HH Xfl^ ^53^4" 

ohf-nli-). 14^ 4^*fl ^^Mr M-Bj-Lfl^ TEM 4*1 olcf . 

£ 3 o. ^ ig-tgofl ^ 7le 3 ^o}-tf o]^ >t2r. ^sfl -g-^ JLSfltfiSj TEM 

5. 4fe 800T:«lH ^es^oV-oj-s.nm. q.^ Jt^sj) XRD 

J£ 5^ 7>lH3v)4-t^l^ M"^ ^-^-¥-^ ^s S u|o> -'t^cm 
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[**<>1 ^r*Rr 7l#£-o) ^ n ^-o^ ^efl 7 l^] 

o] ^tf. ne^uf ^ 7l7fl3 £*°fl 31^: M-7l=^u|o> 4^13 

nfl-g-ofl ^H^qo> oj7f2l 37] >1H7> f 12 .f ^t, & 

^ tfl ^-B]^-^-*!^^ ^ 2002-003264231^ 7l £ tfa] , # 

-8- 4^1 ^^15 ^-g-<2»°fl %7\^[S\ M^lS 5 *fl*l 20 %Q A^3M 

o\y\ ^.a>^ ^ ^-71 ^-g-^-i" ^t*U, #7l tf" n N Er*°l £ 

T.le^-§1H^-A1H7> i$ $. t '5J ^ ^e]*H te^.tt^m 

4«7> 7l7flSl<H &i>-4, O] ^ .W^l 71711^ 
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*IM^.)s <g^. ^ 7)313, f-El^ £ ^7]^ s^-l: vl^^ji ^ 

5ft4. 0 l5l3r ^1 ^1 ^ (crystal lite) 

100 nra ^r^- a^S)- <H 5a^-<>l lH*l£tr. 

ZiBlu)- ojeltr ^^l-'c- tilH^ ^-^r ^ £-«fl (evaporative 

decomposition) ^ pH US. #4. S£?b °leltr M"^ H7]3l ^-^ 

■ 

•a 71-1-8: ± y A -tl^rTfl W *H -f^Sr 4^ ^ 

^1 °}-^^ D Ti-r\ 4:^ ^Hr*()l- TflS^fe 4 -^Hh^C pressure less 
sintering)^ .^^ i^s^lte' °l^r *r4^ ^«-«>l.. 

£ ill -£-£1- «r>m, ^ 0 ^i^ M £1 (hot-isostatic- 

pressing ; HIP)4 ^7}9\ 7}^^- |iL5. 3* -g-©H* *g ^ 

# £1*11 3 <8x}2] ^^-i- ^efl^H v+it H7ls| *1>M1 

^i( homogeneous microstructure)* i^Sfe ?J-§- *1*flW-. fr'eM ^3 

* » 

^ov^ <a*> ^^l^i 7] ?i«n M-ii 4t^i a >*^- ^-fi-7> sa^r. 

• ■ 
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4^1, £ 1^ 0 1 °l-r-^4 *Kr 3^*11 7 l#3 7]^l^ #517]- 

V 

I 

\* Wt <r Sife ^|sa^o>-w*m M-t 4W >fl^ 

7]#*j 4^11- ^*>7l -g- ^^H-fe- 10 nm 

^s-si-l^l- <Qz\Q 10 ifl^l 100 nm2] it^Ri- *|e..2^oM£ 

* • . « ■ 

* - * 

7l^^ 4*n-i- ^*l-7} fl*H-; ^-7> £.2 

#7] £^-#^§- 100 ifl*l 300 TC 3. 7>1*H 7lH3Mo>sf ^um-Sj ^ 

^■g- ^ ^*Hr Ml ^ 
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#7l 400 vfl^l 1000 S^V^ #*|* #7]$ ^ = 

^HM^e}!-, Senile #3-1-, ^HS^^#ej#, ^aJ^bI-I-, M^hI 
#, #e]All!-, (p-tq^-Aisn^i), 7Hl# (1,2-^*1^^1^), efl^s 

Al* (efl^SAl gr^. 1.3-^ A 11ND» (1.2.3-B&|-8-lH.^-Al^l^l), 5-*l 

*l = S.Al Bfl^l) Cl«l^Al«>0l5)1^0^ ^ ojcf. 

£ ^tgsl cf^- ^H<*1H, Aj-71 7>s^.AjA>o. a1B2a>, ^^Hel^^-ar, A l 
#5L^EHlH^7}iM-^ A >, o>c1sa> ( 1,4-^^5 4 aIa].^ ig-^AV (1,2-<^11^ 

Cl7}2-4AlA>) > J*.A>A> (^A>) ( ^AlA)- t Hl-SHl-HAj. ( ^ Al ^ A] A>) ( ^ 
^=.D>H.A>) ( ^BfeA]. ( n -5)^El-SEl-5A>) i ^A> > #&|#^:, ^ (A}^) , 

^Aj., ^fA^ ^eA]-, =Tg-Aj. Co-^a«q7>S-4'AlA>) f oliH^-A). ( m -^cl7> 

^-4^1^), ^eH^A>, m-«lS.^-Al^2:A> ) p--&lH^-Al^2:A> ( ^-ei^AV ( 0 _-si=s. 

Alf^V), ol^A). (ufl^^^AlAV), AlH^^AJ., 0>^EA> ( QrQXjr, 

ofl^oJl^^lclol-^Hel^lEAi. (HEDTA), ^^^^^MH^HlH-a- (EGTA), <*M 
3) r] o\v] tfl e b}o}*\] e a> (EDTA) <^1 ^ ^1 ti| oV^l Bfl B^^.aHJ 9X*%. 

£ H cf^. ^-^^oflAl Aj-71 ^7} ^ia^ 7>2^-^^>2l 20 : 80 
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t 

vfl*] 90 : 10 Q *r 

-g- 5E 4^- ^tHH*! 471-^^:4 7>2^^ -g-^^r ^3 

1:1 ifl*| 1:99.99^1 <£°.3. ^7>^ ^ 

#5171- SMq-ji 4^ £r£<*H5. *r #4. 

£ 10 ^fl*l 50 nm^l ^laM-J} "a*^ 10 ifl*l 100 nm^ 

4 <£^d]^ <y^<a^7> sq^^-o,^ 

<U*}7\ ii#:£M £fe ^7> 

* . v 

fe- ^7l o1e^o> ^s^qoV oj^ofl tfl*fl 0.0001 ifl*l 3 
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-I- $r*m *r 5U^-. 

-#7] ^s^qof ^Dli^ «g^>S] 2:^^- 50 ifl*] 99^M 1 vfl^l 

o] ni^svji, <a-^-D)i4 <a^>7> M-sf &o.<a #£51 Di^Vcf. 

100 vfl^l 300 TC 3. 7>^5j-<^ ^s^vjoffif <£i=Ln|u|.o} ^ 

^ ^« *i^*Hr ^Tfl; ^ 
^-71 ^f-i- 400 iooo T: °fH ^31 « iWfe- "J-^^-s 

7l Cf7> ^cS^fe oim^!#Bl#, HS^^^El^, 

t^Alifi^), (1,2-3*1^*1^31), eil^aAl^- (ell^J Hfe 1.3-^3- 

a)«), jx] (1.2.3-H2l*l^Al^l^) f 5_s)c^.Alpl|^ellseAl^- (3,5-^ 

* 

♦ 

♦ 
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x\v}o)^o) A>-g-^ ^ $£0.4, n ofl^^#5l^l a}^-aj§>cf. #7) 

oV4Htf ( 1.4^M ^5.4*1 <&), tf?flA> (i,2-<*l|t«cl?l-3^1t>), ^r4K> 

A}), ^JA} 1 EfH.Ef2.AV (^^1^A1A>) ( uflA^A} (^1^), ^s.^.5A> 

S^a> > m-SlH^Al^Ah p-*l = S.Al^l2:A]. | aj-^ajaV ( 0 -«l££^^) i olEf 

HSl^HlH^l (HEDTA), ^^M^flH^MlB^ (EGTA) , <*^*M<>Kl*|5.iW- 
^lB^i (EDTA) £fe ^ *<2 4 4 31 B eV4 ^- a> o] AV-g-S| ^ &.°4, II ^°1M a] 

7># V}^*}^. 

^7} t\7\ <S;S#4 7>s^.aJa>^ f^u}fe 20 : 80 *41*1 90 : 10 °] 4^*1 
*|-4. #?1 9H4*3 BW \^ t'eW nF-2:7> si 

Aj-71 47V ^^-4 7>s.^-AjA>o^ iLtg- -g-on^- 5.3^-4 t^-nl^-<g 

aJaJs)^ ^H. S u|oV-<a:^-tiluV ^ofl tfl«V4 ^^alS. 1:1 ^4 1:99.994 <£o_^. 

<r 5H^. #'1 44 -a-isM:^ ^4^6) ^ -g,<tf}o] Aj-71 ^i- 
43 ^l = 2qo}-tf D m 4^ 411 fl^* <r &4. 

26-11 



1020040080356 



#7] ^ ^^2)1 (network former)^- ^ <#°l-gr °<H^*fl 

(network modifier)^ tf^MS.*!*! ^ . ^-*fl 

3.7)3. &^7]} ^tiV^^, ol^^- ^*Br ^ ^r^- 

1- «£- mt°] W£ *£SL7\ £ 

MW(stoichiometric)^ &<£#e) -i>^#^r ^l#*r 

^s^qo>fii- ^oiuj-^ a-is s-§-°1 3*1 #Q KSHHk-ir 4^ 7}%-qo) 

7]9\ &7) nfl^l, *1 S3t4 t^*) ^ °T£°1 #3*1 # ^l^^l ^#*K 

£ ^ 1*12} -§-<?> M"^ H71S1 ^*Rr 3°1 7>^l^-. °1 HJ- 

1H*1 ^^r, ^ ^Sr-l-ofi tfltb l-sH^l ^%=til7> ^7>W nj-e} -§-^ 

7>7> ^JES #71 7>1 e^M offi). ^nmfil v}3_% 37}$) ^ 

^rS. ^#^1}. e.^u)o> <a^sl 37lfe 100 vfl^l 200 nrn^l 37)91 
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i4 *\ 500 nm °l#2l 3.7]% 7>^cf. X|saM<>> Mtt ^ 

100 200 nm^l #*H:£B]o]i}. *| s aq ej-^n] 14 vj-i^ 4th*flfe «t 10 vJ|X| 
50 nm H71S1 4^ *1 = 3^°H- $-fi-$tf. ^ ^-§-^)°fl 

=.4? 0)^-0} o}%6]) oj£s. ^4, ^ g*)^ ^-o> 3 # iflofl 14 

■ • 

^lsa^ofsf 4*>- " • # «W ^41:^ 400 vfl^l 1000 

1 

o]fif ^-ol ^is^ 14^ ^-^1 g-g-§- 7><a-^(hot pressing)*}^ TflaL^ 
i^t 4t^lr ^(sintering density) ^ 7 <KESl f^M- ^vflTfl ^ 

4. 

^•i^, HIP 4^) 1600 t7> ^fe &£4H ^Slxr 
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^tgofl ^ £lhg- A>^-*>^ 1300 ifl^l " 1500 V<%*\ *r*8€ ^ & 

14^ 7><g-^^^ ^t^]fii ^-sfe ^2fl^ «tl ^W4 °> 

ol^V ^Aldfl* ^><^ ^ofl tfl^H xsl^r ^1*1 *>7l 

- 

^4 -'^W' ^l-S- f^AS. AV-g-^ol, aIbsaV g^^Ht^ ofl^^ ^ 

^a.ti^a se ^olH 6^1-(AlCl3-6H 2 0), ^|I2^ «3L£H£ ^>o]h 8 
*rM(ZrCli0 • 8H 2 0), °1B# f-S-SHS- 6^1-(YC1 3 • 6H 2 0, Aldrich Chemical 
Co. Inc., Milwaukee, WI, USA), l^ttW • H t 0, CAM) $ 

elKW, EG)* 4. oiBf-#S^ol= 6^S*f-£ ^*Kn. 
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-§-^(Kanto Chemical Co. Inc., Tokyo, JapanHH ^W^. 
Zr4 Y ^^(ZrCfeofl 3-§* Y2O3 £^)*r Al -g- 

^-g-^St).. BflB^^fe 60^^=%^ CAM-4 40^%^ EG 

S. ^SlJl, ^7>5)^ f-2H3 ^-7] lOO^-^-ofl tfl*M 900 

*W-5ft^-H. *1^-3M 6 HI ^ H l-ir^r 1 : 0.25<f^«l 

^•71 ^ CAM-EG -8-^4 ^, '3^3 130 tS. 7> 

£*H CAM4 EG #3 ofl^s^-i. #^l*]-5ic]-. -g-o«ol ^Jgo)| 45} rfl-f 

u}*l Bj-o. 3. <$^€ 3^*1 7] jI, M* r jL. 200 T-fl^l 1000 'g-SHH ^ 
*>^m-. ^-^^ X-£ ^ ^7](M18XHF, Mac Science, Yokohama, 

Japan)3 S-ajSrSt^r. ^ £^g- T012.3. M"^ 4M ^ 

« 

ZrO? 48Al#^-<& ^-a-HH -#^J*H 2*} ^7}- Aj-oj^ 

'» ShhAl^. -g-tl- ZLBfl3i|-olie (graphite) ^H-H 1300 - 1500 M -frJEofl 
>*1 30 MPa3 tfeHH Ar'-g-$)7]4H lAltf^o* 7} #4^*1-$^. o] nj| 7> 

10 tV£-£) #£5. ^^r€- *>ol, ^4^- 5. v 3^( furnace coolingH 

^.2-5. ^r^r^^r. ^-^^1^1 ^r?! i^-fr SEMUSM-6330F, JE0L, Tokyo, Japa 
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<58> 



<60> tilJU^l 2 



<61> 



<62> #71 jg-^ tfl*H ^AlofloJ) 7l7fl^ ^4 *V$7>*l3. TEM $ X# 3 ^ -g- 



IS. 1] 



<63> 





3h£(MPa) 




1450 


a) si of) 1 


980 


HlSofl 2 


830 



<64> 



^aH1<H] 4 a. xle^i-l^l-^nm J£^-s|] HlJE*} 7] £(1300 



ICWM***! -§-^l» 7>X|fe 1, 221 Wr ^l7} 



5. 5°fl ^*Hsl ^jssqoMH^jM- ^ 
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33. 37} 4^-*lH tflSfl 15} 980 MPa SteU} , i^-HIP -g-^* 

4^*11^ 3^ M ^S-SC^ 2000 MPaH ^fW^ -f^rW. 

TEM A};*^ £ 2ofl SAl^^cf. #&M7> ^ o]^ -g-oflo,] ^ 7 >5)^1 3 + 

2Kr ^s S u)o>2f f^l^ ^£5. 3 £€4. #71 M£ 
44 £ 2a ^ £2b°11 S.Altb 7l2 2M<»HA)i4 W n lM-(B)S) *]3.& 37) 

2) ^^S, °}^°\?m. *] es^Or o}*} Aj-olSfe- 100 - 200 nm°J t^-^l 
4 <a*Hr 58 -g-^slol 5acf(^ 500 nm). ±.*&$) #«M7r ^7>s]^ £ 2c°fl 44 
^ X|S3^<>l-W«m 4^ ^ $-B€4. #3^7} cf 

^ *]A]oflo} ^.f £ 2c 4 £2d°il 3*1^ Xlsai-loV-W^m 42c 

^€ 53* £ <r &4. s. 2c ^saqoHtt^m 4^ ^*fl 

^ Alo># (bright field imaged 3L V S. 2d£ -g- 1 ^ #a1°H>J- (dark 
field image)°-5. 4^ °^^}7\ (crystal lite)°14. ^ 

£ 2a ^ t 2b«fl 5>i^ ^Ur^sfl^-i: ^iL'd ^s.3v|o> 

3tf(tetragonal phase)°J ^ t^ D H- ^Rr <y* r <g7>7> *o] £W 
£ 3<HlAi ^-tfl^- 3}*^ ^o\) 4= ^a 3 qo]~^B}u|- uj-ic 
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ii £ih§- tefe 31 *r Sl^. 
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R-^T^fll 

l^tt 11 

10 tfl^l 50 nm 3.7)3] x]h S v)o> oj*]- 10 g]^ 100 „„, 37] <q <^^)-l\. 

13 t** 31 
\H=?*% 41 

■ .. . . • • . "■ • : ■ ; . • • - . - • .: • 

. • . ■ ■ . 1 ■ • - -. . ■ ■ 

• . ■ ■ ' 

A 9X 6 )*], #7] <>lmeK <a*l->l- *ls 2 qo> <g*H tflisH 0.0001 

Hf* 51 

• * ■ 

t\7\ <±k3-%3\ ^s^-^Aj-oj ^ -§-0114, ^)5.S^^4 ^ D l^-<§^ 

# 7 ] 100 300 t 3. 7><g*H ^SSMol-fi). ^f-nm-sl 9-^ 
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ol^ol m.?)v) #Aj. ^2:1- 3>g*Hr 13-711; ^ 

>y-7l ^41-^- 400 vfl^l lOOOt <*H ^BisRr iWfe *ll l^N of 

6] 

31) SE^- ^*l=s.A)a>ol5fl^o] ^-g- ^io S €r}^ *fl2 ^ . 
7] 

• - 

(^#), 4SEfSA> (CI^AI^AIAV), pflA>3A> 

1 * . 

/ • 

♦ * 

a>, *ls.s.Alofl^oil^^ic]o>ulEe)oHlHA> (HEDTA). 

* 
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(EGTA) , «|^€c1^J^|e^ea> (EDTA) £^ ^lt^ 0 }^)^^'^ 3} 
# ^^S. is[±r 



^^•#^1 3* ^31-2-3. *>xr *fl^ 



I^H- 9] 



^•5*<1 fl^W, -8-71 t\7\ ^3^4 7>s.4^^ 20 : 80 xfl*l 90 : 

10 91 ^8 .2.3. «frfe"*Ut 
101 

S 31* WiS *fi2: 

Wt 1 * 111 

*1 1:99.99^ 3* 4^iS. ^ ^2: ^ . 
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[£. 2b] 




26-23 



3] 





1020040080356 



[3E 4J 
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IS. 51 
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